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Background and aims: Pilonidal sinus in the sacrococcygeal region is a disease with high postoperative morbidity and discomfort for 
the patient. Although there are various therapeutic modalities to manage these patients, there is still controversy about choosing the best 
surgical technique to decrease the recurrence rate, patient discomfort, and duration of disability after surgery. The present study aimed to 
compare the results obtained from two surgery methods including tie-over procedure (TOP) and Karydakis procedure (KP) for the treatment 
of sacrococcygeal pilonidal sinus. 
Methods: In this single-blind clinical trial, 70 patients with the diagnosis of pilonidal sinus disease were divided into two equal groups 
(n=35 each) and treated randomly with surgical excision and TOP or KP by the same surgeon in the Kashani educational hospital in 
Shahrekord, Iran from 2009 and 2011. The patients were followed up until December 2019.
Results: According to the results, after excision of sacrococcygeal pilonidal sinus, the primary closure of the wound by tie-over sutures had 
better results than KP in order of pain sore during the first month after surgery (P < 0.001), duration of disability (P < 0.001), wound repair 
time (P < 0.001), and patient satisfaction (P = 0.019). 
Conclusion: Our results showed TOP was a better procedure compared to KP for the treatment of chronic pilonidal sinus due to higher 
acceptance results in patients undergoing surgery.
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Introduction 
Pilonidal sinus disease usually affects young adults and is 
three to four times more common in men than women 
(1); its incidence is reported as 26 in 100 000 people (2). In 
recent studies, acquired factors were known responsible 
for the etiopathogenesis of the disease (1). Although the 
common site of disease is the sacrococcygeal region, some 
reports in the umbilicus (3), breast (4), intermammary (5), 
axillary (6), penis, vulvae (7), and nasal bridge (8) have also 
been reported with unignorable potentially incidentally 
finding of malignancy in the lesion (9). History and 
physical examination are usually sufficient for diagnosis, 
although the role of sonography in the better detection of 
lesion was reported in some studies (10). Currently, acute 
abscesses are incised and drained, and chronic cases are 
usually treated by surgical excision followed by primary 
closure (11). Although several modalities or aimed treatm 
ents (such as laser, endoscopy, phenol application) (12-
14) have been advocated, it seems that the best result is 
obtained from surgical excision and primary surgical 
wound closure. However, the technique used is still a very 
controversial concept (1-15). 
Numerous surgical techniques include Bascom 
procedure, Karydakis procedure (KP), excision, leaving 
the wound to granulate, excision and primary closure with 
midline, asymmetric incisions or excision, and closure 
using local flaps, which include Rhomboid and Limberg 
flaps (16). In the literature, Z-plasty (17) and V–Y flaps 
(18) have been described as the treatment options. Such 
a diversity in treatment options suggests that no single 
technique has been considered as the best choice. In this 
regard, patient satisfaction includes the following: post-
operative ambulation with low intensity of pain, low 
postoperative complications, diminished hospital stay, 
and in some cases cosmetic results.
This study aimed to compare results achieved in patients 
with sacrococcygeal pilonidal sinus treated with surgical 
excision and primary surgical wound closure with either 
tie-over procedure (TOP) or KP.
Materials and Methods
This single-blind clinical trial included 70 patients with 
sacrococcygeal pilonidal sinus. After institutional review 
board approval (identifier: IRCT201301073156N2; https://
www.irct.ir/trial/3207) and obtaining a written informed 
consent from all patients, the author performed all 
procedures at Kashani educational hospital in Shahrekord, 
Iran. Information for the study was obtained from the case 
notes by the first author. Out of a total of 73 diagnosed 
cases, three patients who were in acute conditions or had 
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a recurrent sacrococcygeal pilonidal sinus were excluded 
from the study. Patients were randomly allocated to 
undergo surgery with TOP or KP in two groups (n=35 
each). We recorded age, sex, weight, height, body mass 
index (BMI), smoking, hemoglobin (Hb), family history, 
and duration of reported symptoms in the questionnaire.
The gluteal region, including the area surrounding the 
intergluteal sulcus was shaved 30 minutes before surgery. 
The operation was performed with the patient in a prone 
position and all procedures were performed under spinal 
anesthesia by the same surgeon. All patients received 
a single intravenous dose of 1-gram Keflin half an hour 
before surgery.
Tie-over procedure 
Using this technique, after complete excision of the 
pilonidal sinus with symmetric ellipsoid incision by 
scalpel down to the pre-sacral fascia and hemostasis with 
diathermy, the surgical field was reassessed to ensure any 
remained tract and hairs (Figure 1). Then, flaps were 
mobilized from the two sides. The edge of the wound 
was touched by atraumatic instruments gently to prevent 
wound micro-laceration (thereby diminished wounds-
related complications) (Figure 2, 3). After passing of full-
thickness skin and subcutaneous fat and pre-sacral fascia 
with1/0 prolene thread from two edges in the three or 
four separate sutures, skin, and subcutaneous fat between 
them, the approximated and wounds edges repaired with 
2/0 prolene, also in separated simple vertical mattress 
suture.  The operation completed without leaving dead 
spaces and no need to drain. Then, the repaired area was 
covered by two or three arranged formal surgical non-
opaque gauzes and tied previous tension sutures over the 
gauzes and dressing applied on the surgical area (Figure 
4). 
Karydakis procedure 
In the KP group, a standard asymmetric ellipsoid incision 
was created and all the sinus tracts were removed 
completely down to the presacral fascia. The flap was 
mobilized to achieve natal cleft lateralization. Before 
placing the subcutaneous sutures, an 18-French suction 
drain was placed in the resultant dead space and brought 
out well laterally through a separate stab incision. The 
subcutaneous tissue was closed in two to three layers 
using 2-0 vicryl sutures. The skin was closed with 4‐0 
polypropylene using a vertical mattress suture and a 
dressing applied over the surgical area.
Postoperative follow-up 
During their 24-hour hospital stay, patients were given 
intravascular injections of 25 mg of pethidine on-demand 
and Keflin 1 g QID. All patients received oral cephalexin 
500 mg QID and ibuprofen 400 mg TID until 1-week post-Figure 1. Complete excision of pilonidal sinus (prone position).
Figure 2. 1/0 prolene suture passed from two edges of the wounds 
(including presacral fascia) to prevent dead space and minimize 
wound tension and decrease wound dehiscence.
Figure 3. So-called tension sutures, tied over, but yarns preserved 
and not cut off for farther covering of the wounds with gauzes. 
Figure 4. Tie-over technique by tying previous tension sutures over 
the gauzes.
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operation. Regardless of the method used, without gauzes 
under tie-over, daily dressings are advised in any method. 
On discharge date, patients were recommended to pay 
attention to hygiene rules and neither sit nor use a semi-
sitting position for two weeks; walking was not restricted. 
Taking a shower was restricted in TOP patients for one 
week and in KT patients for three days. Also, patients were 
shown how to estimate  the daily fluid drainage from the 
suction drain in KP or wound in TOP. The suction drain 
in KP was removed when the effluent was less than 20 mL 
per 24 hours for two consecutive days. Finally, patients 
were asked to remove their gluteal hair as necessary for 
six months after the operation. In the TOP group, tie-
over suture was removed one week after the operation, 
and if the wound repaired, two weeks after the operation. 
In the KP group, the suture was removed two weeks 
after the operation if the wound repaired. The patients 
were allowed to return to the work after 10 days of the 
surgery. After discharge, operative time and duration of 
hospital stay were recorded. Patients were followed up by 
physical examination weekly for the first four weeks after 
surgery and at the end of third month. A visual analog 
scale (VAS; 0= no pain and 10= very severe [unbearable] 
pain) was used to measure postoperative pain. The 
pain was evaluated on the morning of the first day after 
surgery, before discharge, and weekly until four weeks, 
then the mean of pain VAS was recorded. Postoperative 
complications were recorded with emphasis on wound 
infection, wound dehiscence, and fluid collections under 
the flap. Time to return to daily activities and duration of 
disability was determined and recorded by asking patients 
about when they were able to do their daily activities and 
return to work. Wound repair time was determined and 
recorded by the surgeon. Patient satisfaction was evaluated 
and recorded three months after operation using a five-
point Likert scale (1= total unsatisfied; 2=unsatisfied; 3= 
neutral; 4= satisfied; and 5= very satisfied). A checklist 
including telephone number and address was developed 
to record the latest results of patients. A recurrent disease 
was reported if observed at any time throughout the study 
period and the end of the study.
Results
Data analysis was performed using SPSS software version 
18. The student t-test was used to compare groups 
regarding continuous variables, and the Fisher’s exact test 
was used for categorical variables. P < 0.05 was considered 
as statistically significant. Demographic parameters of all 
patients and their results are illustrated in Table 1.
The age range of our patients was 15-53 years (mean 
age: 26.9±7.6) without significant difference in the two 
groups (P < 0.05).
There were 56 males (80%) and 14 females (20%) without 
a significant difference in the two groups (P < 0.05). The 
male-to-female ratio of the pilonidal sinus disease was 4:1.
No significant differences were observed between the 
groups regarding weight, height, BMI, smoking, positive 
family history, Hb, and duration of complaint.
There was no significant difference between the groups 
regarding the mean operative time (P = 0.903). Wound 
repair time and the duration of disability were significantly 
shorter in TOP patients compared to KP ones (P < 0.001). 
The mean pain score was significantly lower in TOP 
patients (P < 0.001) (Table 2).
After three months from operation, the mean satisfaction 
score was significantly higher in the TOP group than in 
the KT group (P < 0.019)
One patient in the TOP group had full-thickness 
wound dehiscence; this complication occurred in three 
patients in the KP group but there was no significant 
difference between the groups (P = 0.614). This condition 
was managed with daily dressings and eventually healed 
completely without adverse sequelae.
No patient in the KP group had postoperative wound 
infection, but this complication occurred in one patient 
in the TOP group. Regarding wound infections, there was 
no significant difference between the groups (P = 1 ); the 
wounds were managed with antibiotics along with daily 
dressings, which did not lead to wound breakdown. Two 
patients in the TOP group had fluid collection under the 
Table 1. Demographics variables of the patients in the TOP and KP groups
Variables
TOP
Mean ± SD/No. (%)
KP
Mean ± SD/No. (%)
P value  
Number 35 35 -
Sex
Male 29 (82.9%) 27 (77.1%)
0.55
Female 6 (17.1%) 8 (22.9%)
Mean age (y) 28.1 ± 7.3 25.7 ± 8 0.189
Weight (kg) 76.4 ± 12.1 75.8 ± 13 0.85
Height (cm) 173.1 ± 9.7 173.5 ± 8.6 0.86
BMI 25.5 ± 4.2 25 ± 2.8 0.61
Smoking 18 (51.4%) 10 (28.6%) 0.051
Positive family history 13 (37.1%) 17 (48.6%) 0.334
Hb (mg/dL) 14.3±1.7 14.8±1.5 0.201
Duration of complaint (month) 10.8±12.9 12.9±15.4 0.539
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flap; this complication occurred in three patients in the 
KP group, though there was no significant difference 
between the groups (P = 1 ). This complication in KP was 
attributed to the drain occlusion that was managed with 
drain washing, but in TOP group it was managed with 
repeated aspiration.
After a follow-up time of 9–10 years , no patient in the 
TOP group had a postoperative recurrence of disease, but 
this complication occurred in one patient in the KP group; 
however, there was no significant difference between the 
groups (P = 1). 
Discussion
The best technique for the treatment of sacrococcygeal 
pilonidal sinus is still controversial. In line with trying 
to solve some dilemmas in this issue, especially the 
achievement of better patient’s condition, there usually 
continues low morbidity after surgery. The present single-
blind clinical trial compared the results of two techniques 
of TOP and the KP in the surgical management of chronic 
sacrococcygeal pilonidal sinus disease. 
In our study, sex, mean age, weight, height, BMI, 
smoking, positive family history, Hb, and duration of 
complaint did not have a significant difference between the 
two groups. The age and sex distributions of our patients 
were consistent with those reported in the literature (1).
At first glance, TOP technique is a simple addition of 
secondary reinforcement tie; according to the literature, 
the TOP technique has better results than simple Mattress-
suture. TOP technique is conventionally used as a dressing 
technique of some difficult handled parts of the body 
such as shoulder, groin traumatic wounds and burn (19), 
interdigital web wounds; it is also used for coverage of skin 
grafts (20-22).
In the present study, we did not find significant 
differences between the groups regarding operation time 
and short- and long-term complications; however, there 
was a significant difference between the groups in wound 
repair time, mean pain score, patient satisfaction, and 
duration of disability.
Lower mean pain score in the TOP group may be 
attributed to the absence of a requirement for suction 
drain and pillow effects of Tie-over gauzes. Although 
cosmetic issues have less importance in developing 
countries compared to developed countries, we found that 
patients in TOP group had higher levels of satisfaction in 
this regard (8± 1.8 vs. 6.7±2, P =  0.019).    
In this study, TOP patients had less duration of post-
operation disability than KP patients (12.9 ±3.8 vs. 19.7 ± 
11.3 days, P < 0.001); this might be due to the fact that some 
pillow modes affect part of Tie-Over gauzes in buttock 
area, which allows the patient to be more comfortable for 
early mobilization and walking (especially 2 or 3 days after 
the operation).  
Many studies compared simple primary closure 
techniques with closure by various flaps methods in terms 
of reducing wound infections; these techniques have been 
associated with different rates of wound site infection. 
While wound site infection rates were between 1.93–
11.45% after primary closure technique (23-24), it was 
1 vs 0 in TOP and KP groups, indicating no significant 
difference (P = 1 ).
This result may be due to using pre- and post-operative 
antibiotics in two groups, but it emphasizes the importance 
of avoiding surgery in the presence of active sepsis and the 
need for aggressive preoperative eradication of infection 
before attempting flap surgery for sacrococcygeal pilonidal 
sinus disease.
 The formation of post-operative under flap collection is 
mostly related to technique, surgical wounds dead space, 
delayed ambulation (25), and increased risk of this early 
complication. The main cause of delayed ambulation is 
a pain, especially in patients with excisional surgery in 
the lower portion of the trunk (such as pilonidal sinus 
surgery). 
On the very first days after the recovery from anesthesia, 
pillow effects of Tie-over gauzes in TOP can be helpful for 
the patients for not suffering from pain in movement, and 
thereby forming less collection under flap. 
The routine use of suction drains has been previously 
advocated by Bessa (26) for preventing postoperative 
under flap fluid collections; in TOP, we did not use the 
suction drain. Lower under flap collection incidence in 
TOP patients may be attributed to pillow effects of Tie-
Table 2. Distribution of Results 
Variables
TOP
Mean ± SD/No. (%)
KP
Mean ± SD/No. (%)
P value  
Mean operative time (min) 14.8±4.3 14.2±3.1 0.903
Mean pain score (VAS) 1.9±1 5 ± 2.1 < 0.001
Mean patient satisfaction (LS ) 7.8 ± 1.8 6.7 ± 2 0.019
Wound repair time (day) 15.6±3.3 22.1±8 < 0.001
Duration of disability (day) 12.9 ± 3.8 19.7 ± 11.3 < 0.001
Postoperative infection(yes) 1 (2.9%) 0 1*
Fluid collections under the flap (yes) 2 (5.7%) 3 (8.6%) 1*
Wound dehiscence (yes) 1 (2.9%) 3 (8.6%) 0.614
Recurrence (yes) 0 1 (2.9%) 1*
LS: likert scale
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over gauzes in preventing surgical wounds dead space, 
early ambulation, and less painful movement.  Willingness 
and readiness in wound care caused no drainage in TOP 
patients.  
In previous studies, the wound dehiscence rates were 
reported from 0% to 6% for the classic KP (27,28); in our 
study, this rate was 8.6% for KP and 2.9% for TOP. Although 
the rate of this complication was not significantly different 
between the two groups, the pillow effects of Tie-over 
gauzes in TOP can be helpful for the patients to lessen the 
risk of wound dehiscence.
In the study by Stauffer et al, 89 583 operated patients for 
pilonidal sinus with the Karydakis & Bascom approaches 
were analyzed; the recurrence was 0.2% after 12 months 
and 0.6% after 24 months of surgery. Primary midline 
closure exhibited long-term recurrence up to 67.9% after 
20 years of surgery (29).
In our study, after a follow‐up time of 9–10 years, no 
patient in the TOP group had a postoperative recurrence 
of disease, but this complication occurred in one patient 
in the KP group. Our follow‐up period was relatively 
long, but recurrence rates were low and similar in the two 
groups.
Yardimci compared the outcomes of the KT and a 
combination of pit excision and sinus tract ablation 
using a 1470 nm diode laser (the pit excision (PE) + laser 
ablation technique (LAT)). After a mean follow-up time 
of 25 months; recurrence rates were 1 (3.6%) in the KT 
group and 1 (3.3%) in the PE + LAT group (30).
Conclusion
It was shown that pillow effect of gauzes applied to the 
wounds can help the patients for their earliest incision 
wound healing. In the same way, pressure over the incision 
with the least pain decreased the probability of other early 
postoperative complications. Although both techniques 
are safe for the treatment of pilonidal sinus disease, the 
TOP is better than the KT.
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